Dopamine metabolism in the striatum of hemiparkinsonian model rats with dopaminergic grafts.
To investigate dopamine (DA) levels as well as DA metabolism by which the striatal DAergic grafts may bring the functional recovery to hemiparkinsonian model rats, a microdialysis study was performed in the striatum, and an autoradiographic analysis for DA transporter was made. In hemiparkinsonian model rats, the concentrations of DA, dihydroxyphenylacetic acid (DOPAC) and homovanillic acid (HVA) in striatal perfusates, decreased considerably (less than 5%, of control levels). In grafted rats that showed motor recovery, the concentration of DA recovered to almost control level, and DOPAC and HVA to about 20% of controls' suggesting that the rate of DA metabolism is low. L-DOPA loading to grafted rats induced a big release of DOPAC and HVA, thus the DOPAC/DA ratio was close to that of the controls'. Methamphetamine loading increased the concentration of DA but did not change the level of DOPAC and HVA. Haloperidol loading increased DA, DOPAC and HVA. [3H]mazindol binding that reflects the activity of the DA transporter decreased considerably in hemiparkinsonian model rats, but it reappeared more or less in grafted rats. Data indicated that in grafted striatum, the extracellular DA level is almost normal level while the rate of DA metabolism is low. By L-DOPA loading, the grafts show the capacity to synthesize, release and metabolize DA and then the DOPAC/DA ratio is normalized. Responses to methamphetamine and haloperidol, as well as the results of the autoradiographic study suggest that the grafts are under a good feedback regulation of DA metabolism.